INTRODUCTION
The area where craniomandibular articulation occurs is called temporomandibular joint (TMJ). 1 In spite of the varieties of TMJ dysfunction being identified, internal derangement is the most common of all. 2, 3 The internal derangement is defined as 'abnormal relationship of the TMJ disk to the mandibular condyle, articular eminence and glenoid fossa'. 4 Internal derangement occurs up to 28% of the adult population. 5 Typically, it occurs during second to fourth decades of life 4 and is three to five times more common in women than in men. 5 The cause of internal derangement can be multifactorial which include trauma, abnormal functional loading, bruxism, emotional or physical stress, sleep disorders and consumption of alcohol. 6 Internal derangement can be classified as anterior and posterior disk displacement, where anterior disk displacement is the most common type and can be subdivided as anterior disk displacement with and without reduction. 5 However, MRI has proven to be the superior modality for investigating the disk related pathology. MRI is a noninvasive technique that uses magnetic field and radiofrequency pulses instead of ionizing radiation to produce the images. 7 In addition, abnormalities within the condyle and surrounding soft tissues can be detected. Various studies have been attempted in the past to correlate the clinical diagnosis of internal derangement with MRI which has shown encouraging correlation.
A recent report has demonstrated that the accuracy of MRI with respect to disk position may reach 95%. 7 The clinical diagnosis of TMJ internal derangement with near precision will go a longway in the management of this common ailment and also reduce the financial burden to the patient. Hence, it has been proposed to evaluate the patients who are diagnosed clinically to have internal derangement of TMJ and compare them with that of MRI diagnosis and also assess various other changes related to internal derangement.
MATERIALS AND METHODS
The study group comprises of 15 patients reporting to out patient department of oral medicine and radiology, seeking dental treatment. The study group consists of 30 TMJs in 15 patients out of which 11 were females and 4 were males. These patients were within the age groups of 20 to 40 years with a mean age of 30.5 years. These patients were examined using the standard TMJ questionnaire by Okeson. 8 The clinical inclusion criteria consisted of (1) tenderness in the preauricular area, (2) muscles of mastication, (3) limitation or deviation in mandibular range of motion, (4) clicking, popping, crepitus.
TMJ pain during mandibular function was evaluated by bilateral manual palpation of the preauricular region and intraauricular region by means of firm pressure and a positive score was recorded. 9, 10 Tenderness of the muscles of mastication were checked by palpation.
The mandibular range of motion was evaluated by maximum mouth opening position with a digital vernier calliper. The presence of any limitation, pain or joint sounds was evaluated on lateral movements.
Clicking can be palpated bilaterally on the lateral side of the both TMJ near preauricular region. 11 Auscultation of the TMJ was carried at the preauricular region with the help diaphragm side of stethoscope and any clicking, popping, crepitus was recorded. 10, 12 Internal derangement was clinically diagnosed as anterior displacement of the disk with reduction and without reduction. 5 Based on the following criteria, the clinical diagnosis of with reduction was joint noise (clicking, popping) and with or without associated with pain. The clinical diagnosis of without reduction was limited mouth opening less than 40 mm, deviation of the mandible to affected side at the maximal mouth opening position, TMJ pain at preauricular region, limitation of the condyle movement, crepitation during mouth opening and closing. 13 Exclusion criteria include the patients who had various problems relating to previous TMJ disorders like TMJs surgery, systemic inflammatory joint disease, direct trauma or fracture TMJs, myalgia 6 and other problems like tooth pain, impacted teeth, ENT surgeries, rheumatoid arthritis, renal disorders, ear infection, orthodontic metal brackets, edentulous patient and neuralgias.
Those patients who were clinically diagnosed to have normal, anterior disk displacement with reduction and without reduction were subjected to MRI.
Following an informed consent, the patient was taken into MRI scan and placed in a supine position in the scanning table with the head placed on the headrest and a small sponge on either side of the head to reduce the patient lateral movements. The surface coil was placed in front of the face, which covered the face bilaterally and was locked with headrest.
Then MRI was performed using 1. 14, 15 Then the MRI findings were recorded and interpreted by qualified radiologist. The following results were given according to the imaging criteria. 
STATISTICAL ANALYSIS
The results of this present study were subjected to statistical analysis by the kappa statistics, which were done to correlate the relationship between clinical and MRI diagnosis of TMJ internal derangement. The diagnostic percentage agreement between clinical and MRI diagnosis was evaluated. If κ = 0.00-poor agreement, 0.00 to 0.20-slight, 0.21 to 0.40-fair, 0.41 to 0.60-moderate, 0.61 to 0.80-substantial, 0.81 to 1.00-almost perfect.
RESULTS
The results of the study were evaluated with respect to TMJ internal derangement, morphology of disk, signal intensity, joint effusion, avascular necrosis and presence of scar tissue. Table 1 shows the clinical diagnosis of the study population, which comprises of 30 TMJs. Out of 15 TMJs on the right side, 11 TMJs had anterior disk displacement with reduction, 1 TMJ had anterior disk displacement without reduction and 3 TMJs were diagnosed as normal. Out of 15 TMJs on the left side, 9 TMJs had anterior disk displacement with reduction, 3 TMJs had anterior disk displacement without reduction and 3 TMJs were diagnosed as normal.
Out of 15 patients with a clinical diagnosis of internal derangement, eight patients were diagnosed to have anterior disk displacement with reduction on both sides, one patient was diagnosed to have anterior disk displacement without reduction on both sides, two patients were diagnosed to have anterior disk displacement without reduction on the left side with a normal joint on the right side, one patient was diagnosed to have anterior disk displacement with reduction on the left side with a normal joint on the right side and three patients were diagnosed to have anterior disk displacement with reduction on the right side with a normal joint on the left side. Table 2 shows the MRI diagnosis of internal derangement in closed mouth and open mouth position in the study population. Out of 15 TMJs on the right side which were in closed mouth and open mouth position, 11 TMJs had anterior disk displacement with reduction, 1 TMJ had anterior disk displacement without reduction and 3 TMJs had normal disk position.
Out of 15 TMJs on the left side which were in closed mouth and open mouth position, 8 TMJs had anterior disk displacement with reduction, 3 TMJs had anterior disk displacement without reduction and 4 TMJs had normal disk position. Table 3 shows the MRI diagnosis of internal derangement in the study population and other features seen during imaging. Out of 30 TMJs, 20 TMJs had anterior disk displacement with reduction, 3 TMJs had anterior disk displacement without reduction and 7 TMJs appear to be normal. The other features of the joints include, 23 had biconcave disk (normal), six had elongated disk and one had thickened posterior band. The signal intensity was increased in 7 joints, decreased in 3 joints and normal in 20 joints. The joint effusion was noted in 3 joints. There was no evidence of avascular necrosis and scar tissue in any of the joints. Table 4 demonstrates the comparison between clinical and MRI diagnosis of internal derangement in the study population. On the right side out of 15 TMJs, 11 TMJs had clinical and MRI diagnosis of anterior disk displacement with reduction, 2 TMJs had clinical and imaging diagnosis as normal, 1 TMJ which was clinically diagnosed as normal, appears as anterior disk displacement without reduction in MRI and 1 TMJ which was clinically diagnosed as anterior disk displacement without reduction appears to be normal in MRI diagnosis.
On the left side out of 15 TMJs, 8 TMJs had clinical diagnosis and MRI diagnosis of anterior disk displacement with reduction. Three TMJs had clinical diagnosis and MRI diagnosis of anterior disk displacement without reduction. Three TMJs had clinical diagnosis and MRI diagnosis as normal and 1 TMJ which was clinically diagnosed as anterior disk displacement with reduction appears to be normal in MRI diagnosis.
The clinical diagnosis of internal derangement correlated well with the MRI findings. Out of 30 TMJs, 19 (63%) TMJs had both clinical and MRI diagnosis of anterior disk displacement with reduction, 3 (10%) had clinical and MRI diagnosis of anterior disk displacement without reduction and 5 (17%) had normal clinical and MRI findings. One TMJ which was clinically diagnosed as anterior disk displacement without reduction appears to be normal in the MRI, 1 TMJ which was clinically diagnosed as anterior disk displacement with reduction appears to be normal on MRI imaging, and 1 TMJ which was clinically diagnosed as normal exhibited as anterior disk displacement without reduction.
DISCUSSION
The present study was carried out to compare the clinical diagnosis and the MRI findings of internal derangement. The patients with TMJ internal derangement were diagnosed clinically according to well-defined criteria 13, 20 and then evaluated by magnetic resonance imaging.
In accordance with the earlier studies, 13, 20, 21 bilateral sagittal oblique TMJ views in closed and open mouth position using 1.5 Tesla MRI system with TMJ surface coil was used.
Hirofumi Yatani et al (1998) 13, 20 conducted a study in a group of 273 patients with TMJ disorder which compared the patient history and clinical examination with MRI diagnosis for diagnosing anterior disk displacement with and without reduction. The patients were screened using TMJ questionnaire by Okeson 8 and followed specific diagnostic criteria to arrive at a clinical diagnosis. In the present study, the clinical diagnosis was arrived at using the same diagnostic criteria.
In the year 2005, Sevgi Sener and Faruk Akgunlu 19 conducted a study to identify disk displacement using clinical examination and MRI. He also evaluated the various findings in the MRI such as position, signal intensity, morphology of the disk, degenerative changes, effusion, scar tissue, avascular necrosis and condylar hypermobility in the individuals. The present study was in accordance to this criterion and all the above aspects of the joint were evaluated. In the year 1999, Petra Barclay et al 21 conducted a study in a group of 78 joints with disk displacement. The overall clinical diagnosis correlated with MRI diagnosis of 53.8% of patients. However, the present study was 90% significantly high and only in 10% of the patients the clinical diagnosis did not correlate with MRI changes.
The present study showed that 23 (77%) had biconcave disk, 6 (20%) had elongated and 1 (3%) had thickened posterior band. Nergiz Taskaya-Yulmaz and Melahat Ogutcen-Toller in (2001) 22 conducted a study on TMJ disk dysfunction using clinical and MRI examination and found that 41.35% had no deformity, 18% of the disk were folded, 19.55% were lengthened, 9.77% were rounded, 7.51% were biconvex and 3.75% had thick posterior band.
In this present study, the kappa statistical analysis of 15 joints on the left side was κ = 0.88 and that on the right side was κ = 0.69, which revealed almost perfect agreement on the left side and substantial agreement on the right side.
Hirofumi Yatani et al (1998) 20 conducted a study in patients with TMJ disorder, the kappa statistical analysis of comparing the clinical diagnosis and MRI diagnosis of internal derangement was κ = 0.81. He concluded that anterior disk displacement with reduction can be diagnosed by means of clinical examination. This was in accordance with the present study which showed that kappa statistical analysis for comparison of clinical diagnosis and MRI diagnosis of internal derangement was κ = 0.80 which reveals substantial agreement. This shows the present study was found to be statistically significant.
In the study out of 30 TMJs, 19 (63%) joints had anterior disk displacement with reduction, 3 (10%) joints had without reduction and 5 (17%) joints were normal, on both clinical and with MRI. Twenty-seven joints (90%) had the same clinical and MRI diagnosis, and only in 3 joints (10%) the clinical diagnosis was different as compared to MRI.
The kappa statistical analysis for comparison of clinical diagnosis and MRI diagnosis of internal derangement was κ = 0.80 which reveals substantial agreement and was statistically significant. Thus, the study shows that the clinical diagnosis of TMJ internal derangement correlated well with the MRI diagnosis.
In conclusion, the diagnosis of TMJ internal derangement can be reliably made with appropriate patient history and clinical examination. Though, MRI plays a significant role in the diagnosis. A larger sample size could be more significant in substantiating the above results.
